Pharmacokinetic considerations in exchange transfusion in neonates.
Neonates undergoing blood exchange often receive concomitant therapy. Questions may be raised whether dosage regimen alterations are necessary to replace drug lost as a result of the exchange procedure. Our study reports the changes in plasma concentration of kanamycin during an exchange transfusion and a pharmacokinetic analysis of the effect of the exchange on drug elimination. The relationships of the volumes of distribution, elimination rate constant, and time after dosing on the fraction of the dose eliminated in the blood exchange are developed on the basis of a one-compartment body model. Computer simulations using the equations developed were used to estimate the fraction of a dose that might be removed as a result of an exchange transfusion. As the disposition rate constant or the apparent volume of distribution increase, i.e., the clearance of the drug increases, the fraction of the dose removed by the exchange process decreases. Thus, significant amounts of drug removal may occur in an exchange transfusion for drugs with low clearance when the exchange is initiated early in the drug dosing interval. In our study, only 3% of the kanamycin dose was removed as a result of the exchange process, and dosing adjustment would not be required. This was in part due to initiation of the exchange late in the dosing interval, although the maximum calculated percentage of the dose which could have been removed under the exchange conditions employed was only 10%.